Cell-Type Specific Chromatin Analysis in Whole-Mount Plant Tissues by Immunostaining.
Chromatin organization in eukaryotes is highly dynamic, playing fundamental roles in regulating diverse nuclear processes including DNA replication, transcription, and repair. Thus, the analysis of chromatin organization is of great importance for the elucidation of chromatin-mediated biological processes. Immunostaining coupled with imaging is one of the most powerful tools for chromatin analysis at the cellular level. However, in plants, it is sometimes technically challenging to apply this method due to the inaccessibility of certain cell types and/or poor penetration of the reagents into plant tissues and cells. To circumvent these limitations, we developed a highly efficient protocol enabling the analysis of chromatin modifications and nuclear organization at the single-cell level with high resolution in whole-mount plant tissues. The main procedure consists of five steps: (1) tissue fixation; (2) dissection and embedding; (3) tissue processing; (4) antibody incubation; and (5) imaging. This protocol has been simplified for the processing of multiple samples without the need for laborious tissue sectioning. Additionally, it preserves cellular morphology and chromatin organization, allowing comparative analyses of chromatin organization between different cell types or developmental stages. This protocol was successfully used for various tissues of different plant species, including Arabidopsis thaliana, Oryza sativa (rice), and Zea mays (maize). Importantly, this method is very useful to analyze poorly accessible tissues, such as female meiocytes, gametophytes, and embryos.